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imxm i ] m&ftm&m&m cmm * ? h v - v t atj* -y t- v— 

*. v h «7 - ? x U * > h fciffi 5 fifhlS n - A ;WU- h * g% L T 43 t) , ijifclE^- £ ^ 
-rn-h'coiiuse^^-v-y HtynHnM, ffflE^-y Jf<09WB7 *-v-y hi: 
7*n hn;l/^6i*JiLTl^XT--yyi:, 
i?uf E^r- * ^ -C a - K t <y jWmni* -y h V- » ft ^Git^T £ i: £ iClffliE* 

HusE^t5-r^D-*;l/ • r-r ;y^-7;l/rt<9HijiE^<y 2'£IS^£c ttc 

7 x u ^ > h J&iiB S WSEa - * h *3ffiRf £ X t- >y 7* t . 

ISx- £ — k £. nGIE'N -y ?(0>l- h 3MR*-r 5 x f -J 7° £ 
3r<l * fc c i: t ? 5 7j 

[I?}*«2] MCJtt'wdftt, SuSE^-y h7-^xUpty h^iiSMfEyt 

7 1 6'N'y^%iii!lO-r-5)X-r-y7*ti, fMEA73*-y H > h*>6flfrffi 

tB7J*>y hV— i'xU^yh'VHifSl^'y hV-^xUjt^h^JiSHSK^'y^ 

WrU MIE^-y^efiA-r?.X7 L -y7"^^'tyili:^#mi:-r^ii1*iB l tclE 
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iffijRm 3 ] Mffi^y BuaB^-y i: But E-x— $"<-r a - Ftf Su 
52* -y H 7- * x U ^ > I- *iffi o T fciS-r § i: t? ic )l>- h fflte*»i*-r ^P5Ktcffi 

5Xfy7^^> i!ufEft^y^*i§tol-f3X-f -y7(;i\ nu^-^^a- K 
£D,^^^5M^^-^^iifj t ie^-y^fcfflAT^Xx<yy^^. mW.?Z>7- 

«r*"JBfr « x^ -y 7* #ty c t irztmm 2 KfE*tco/j j£ 0 

[3»*JS 4 ] SuSe^-v ?*mirr-Z^ o - KfciBftrT £ X^-y 7ti 

[M*ifi5] jWIE7t'N-y^i:jjffi15T-'-^^-<a-Kli. ttajK^-X/O 
K T* Sfeisn, m&t-^ -y 9*.ffi&rr- * U a - F f cil tof 5 X f <y 7li , 
B(ite-<-X/N> F^-y luie^-X/N> Kf->^n- KOfflftft* 

hUIB/S i£3&~> 7 h 2 nfc^- X/ % >h'%7\>yif£ huHS^- X/ n > F f- $ 

- 1 * il ^> TlifjgB^ y it t mi?- y^-fn- F-grGifT 3 3ttf3^*£f*T 5 X 
T'-y 7£ 

^jtrr-rsx^-yyii, 

iiMByfc^ -y h f&tU L r t&mff! '^MfSXf-y 7 i: . 
3X^-y7£, 
^-X/^> Ffi^%J±i/l^r§X^-y7i: 
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[g.fjRjss] ^^^-r^x^-yyti. mmffizntcji-hicmmL 

ft®, t -T 3 ffl&g 7 rc£«©^i£, 

<S£ (WDM) ?-7h7-rtTAi]^7h7-i'll/>(yh^f>H]^7-7l-7-f 

IB^— *^-Yn— KO&^ti, BfaL'O?*— v«y hi:7'D hn;L/%^r-rS73^Jc 

u—tnl • ;l-f-f>y • ;b<y ^Z-yy-r- y^ifeBitL. «ufBt->y h«7— ? 
xl^y v KcD^^tcXhT'-ti.X^'yyT^^T. &^cDu-tj;1/ • f ^ > 
9t—?M±* mm-tZMittv Y r 7->7^\s*>V<n\-o>kMZ>'a-ii)l>l- 
h^^t^x^-yyi:. 

•y 9% ffii B-r- * a - K © & 4 I c ifiinf 5 X r- -y 7"T* & o T , iW sB-^ -y 

*f fSf S *\ -y * ©ffif B* >y h 7 - * x b * y h 3 itfilB a - * /Wl>- h 

, ^n ; fntc?if)t>-r?>-^-y^OSuSB7i---x'-y hi:ynh3;l/fr5&iiLT^S 
X^-y7°i:, 

3X-r-y7°i:. 
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mm* v h v - >? x u y > h «a * men - * h ^3i«-r 5xf77 , t 
fflnaaiKsnfc/i'- h leftist- * «t 3 tcwta* 7h7-^iwyh ^-iffi^fiu 

— > X cf CO bAsSt-*- M-Cn-K <£>&&tt 5 & ^ <D;U- h & X -r -y 7* 
i: 

ci^jsi i] ;b-h3H*R-r£§XT^7ii. miaaiRsn^-Kott 

t,1,1^ijfil 2] >lll£*Wft-r*X-r'y7t±, ilMSiBJRSftfc^-K-IM 
L T fliS £ n tc im^- h h aiRf 5 X ^ <y f^tS C £ Wl £ 1 5 M 
#IR 1 1 t«e«ic<O^So 

l^mm \ -l] A£*-y hV-^xl^ryMcJiJSLfc-r-^^o-K 
|ftO*9 h9-*xU*vhTl*lSSnfcifcS#aiJ£*eiiS (WDM) *-y 

suSe-r- *-^-f a- KfcH&ttl* ZtiltXr*? ^X^-y ^T-fe o T 

SB's y <DmM* -y h 7— * x U * >■ h £515 d - # h £^ L Tfc 

*K 9fft2-r— $"Wa— KOflGiB7+— T<y ht^n h=uW±, iMSB^'y £*<0ntf 

)t^N -y jjij ffi-r- ? n - K K jiftg-f £ X ^ -y :/ £ 
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im&m i si ffitm^vvtm^'tn- ki±, mmic^-x/vs ft- 

ME"*— Kyfr^y AMB^— X/O Ft'-MYd- K4>J9ttlMlf 

fiftGB&Sl ->7hJ nft^- X; * > K Jfe^ -v * ituE^- XA>Kf-?^-T 
a - K£ffr£ L T 8&JH ttft ~> /U* JBritt" -5 X t- <y 7* t , 

-^*MoTSff32'N»yyfcB9iS7 r -5'^D-K«-g3i-r5^©^4fiK-rsx 

(WDM) *-y hy-^F*iTS^W4£CD*-y h"7— JnU^yhOA^frP. 
-To— Kti, FilfT^07^-T-y h t^a h3;^L, "\y ?<D7 T-y h £ 

7-7il/^> RCX h7t5Xf7 7"-!?3o-3T, fjijEn-Tjrt, • /Iz-fi 1 ^T* 
t— TOKi, iiuE#&<9*-y F7-?x^ V h*M3n-#;WU- hSri&drt 

ffiaZU a- K i: *\ -y *WfKff8:£<E> * v h "7 - » x b * > h OMIE fcfU 
it L i: £ fc ffi IE'n -y W K WW f * X -r -y 7 1 » 

HiJiSn— yj;U • jU— >5~T-7'>lfo<DwltZ'\v $'*m'< : h£ £: (CfcoTjfc 
£<*nfciIDfc, Mia^-^^n-KtBtie^-y^mita^O^-y h«7-* 
il/^yh *iffi5H5fflD-*;Wb- > SrSIKt 5 X t- -y 7*£ . 
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mmye^v bmm Lxmmm^tzmjrrzx7■v7't. 

a - )i a »/ * > >? * i/ 1>- $ x mmm <l^«r n «v * y f L X . a ■•/ ^ ff ^ 

* rU?c t^WtUt-rsiSsRii-i 1 6 ic^O^ffio 

[IH^rRl 8] «&tD*<y h7-7xb*y b£#O^S#*)J£fi£g ( 
WDM) *7h7-^-?MStll, (a) mMSi: (b) ftffOffl^fr-tHgifiKfc 

^V^YX^b4ii>T r -^-<-i'a— K^rfi3i-r?./ci6«->X^AT*feoT, iiutB 
-r-^-i'n-Kti. ^S07t- v>y h- fc^n h v-X^-Mctel^ 
T, 

flfFfBV-Xfv^Xfcffitemi*-y h^-i^^U fuIBT 1 -*^ a- F 

ma-t^fcit><D^'y^^3.-^<Dm 1 (O^-TT'TSoT. fitjffi'N -y iitf 
IBt 1 - £ Y a - f £ SGIS'n -y WBuge * >y h "7 - ? x u * ;/ h if £ o - * il 
>l-h%7jkl.X1oK>, m(g2x-^^-i'D-Fc0Suie7*-v-y h trn h a;Ut 
> MSB^ 'y jTOfltoB 7 * -T -y h £ fa h 3 P> JfiiE L T l^Sft's-y df t S^a 
— ;U(7)^ l <D2-47i:. 
£ * <d 9516* -y h 7 - * x u ^ > h fc f flm Jtifc «y v a - A-«08S 2 <0 

■r-O^'-r— #lt>-r&i?ijlB*<y h 7-^il/^ > h<0 1 o^rili);l/ 
— r ■( y f m&*mc.-$ -5 ?S . (MSt*- Wn-Kt^ ?"tfWDM * y h 

t 7-7±-&eji-r?)tttcWj£;-r§MiB* , y hv-^xu^^hto 1 o-csftie-^ 

\H <D gjgH'N «y 3 C fc K «fc :? T £ ft fcffi 9 C , MaB-r- ?^d-K 

t ttOI B^ -y Ptfttfo? S mffla^- -y h «7 — ^ x U y > h O l il * WE n - A ;!/ 
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)i- h*miR?z&mt. m^m^nrz^- h tetters* 3 icm&tzms. 
h mmz? zmsttz sts^ >y i?j.->i(om2(ou7't 

1 9] MIB/fc^y n.->Wm 1 O^i , 7 B <0ftfi7a(i. WDM* 

-was i co^-fTii, MiEfxf-f*-i'a vx^-rxicKjs-r^iWfcrirj^x 

WDM) *-yh7-fT*MStl5 (a) SSUfifc (b) 3fcJS<0ffi*£t>-eWil!i»«:fc 
t^T, ft^/f^V-XTV^XiCjCoT^fiSt^J-U «5ll£0f"X-r-f *-->3 V 

r>X. Wm^r-t^u-Vlt^ Fftfe<r>7 V ffu h^/l/^fSTt'N 

•y^-^-yUcfc^T, MIB^-y^^'^-zHi, HulfBV-x-r/Wx tm 
3BKIM*v H7-***S£U MaB7t'N-y^->*a-;l/«, HulB-r-^^n- 

•yhtyDha L, huIBx- ?^D-Kt HufB-^-y comtt v 
h V - ? x u ^ ^ h %m % a - J] h L t a \*j » iwas-r - * ^ n - K 
(Dmi^y^-^yYtftiYzDUi, Mlfi^-y ?<Dffi$iy *-■?•>; h t7"D h n 

testae uTv^*¥at» uef-i'^n-KtuBW]*? h7->iu 
Tt^N -j y*3fita-r s ^ a » . was* -y f v - f x u * > h «■ m * m&t^ 

•y ^fcrnKaB-r-*^^ n— v<D)V— YmfcnrztbtoW&tZZ -y?-x-r- 
h*WWU f}IB^-y^{cffiA-r§#PS^&Oci:^1fSI[i:-r3^W2 Otc 
IBiRc'O^X'rAo 
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[3^H2 3] |fflE3^y?fcffft&7*— £'<'rn--Kli. gttJtc-^-X/*; 

mm M->7b?nfc^-x/i>K)t'N7^t icaa^- x/ ^k-t-^^-y 

- * *® r? T ffiSE'N y?t fiHEx- * ^ a - K*e*r 3 ^ 

^tfc assist 2 otieiioi'XfL, 

wdm) hy-^Tissns (a) m%.mt (t» ytm(o^^t>itmmicts 

t*/ W Xfatt tc & £ <?— $ *\ 4 n - K S rcVXDft^ "J -tr »y * 

ft^^ya-fe-y+Hcfci^T. ffiffift-'V)' 2" yo-fe-yltti. &-5r<DH<f3E*<y h "7 
->7x.\s*^Y£ BSiltttt £ n, nusSft'N -y **7n -fe <y +m . 

§H5ia*-y h7-viU><>b<o l or-Suffi^-y^T'c^fi'Jfc'iajrft^^Si:. 

mun^t^u-tsiv ■ >i-7- * > yr-7)ift<Dm^-y f&m^z c tic 



(10) 



*H6 2002-52 1 860 



^fiifi ^tct t t jf^n-b -y -9-0 

2 5] &4? ©affile* >yh7-^xp^vh T'ME'Nv 

MiBftttMa a >y * y ff L T a -y » fg SJ^fifc-f 3 o - * ;U a -y * > y * *y 

H5fB^mfl^i:miiea>y * ft*§*S£LT. ^-X/>> KOKJfi^v^t 
-<-XA> Kfi**lH*if «*St 

WDM) ^-y KV-^T'^eS^n^ (a) vliSlJrti: (b) JfcJff Offl^fr-tiMlcfc 

f-^^n-Ktt, RTr££>-7*-v<y h t7"n Fa^tL. 8fflE*-yh , 7- 

U*>Mi, (i) X-l'7f>y'f^-<Xt, (ii) j»33*-y h7-*v*-ft 
EJSSFUT, fl(HE*v h7-^v^-.— »A>e><OA7 t Jtc»-^l>TMI5X-l''y^> 

yf^-rx*iiPjwtT, iitfsewDM^-y b r 7-**mz>®®£Wi>\'-T4>nm 

lifJlBV— X-r/^X^MIEWDM^-y F- "7 --y U WEt*— *"Wa— K 
fcflWamw** hV-^tcA^-rsMtc^-y ^fctuE-r-^-fn- KOUOlc 
ififtp-rsfc^^'y^v 7 ^— (D^^^oT, rnjHB-^-y Mt* wi 
Ef*— n - K fWIB^ -y ^tfflSE* -y h 7 - f x U > h * JS « a - * ^ 
;U-h^LT*3<?. MfBT r -^-?Ya-KOHulB7*--=r-y hfc^a 
, MfB'N-y ^OH3aB7+— v«y h t7*D h ajlfrZflitiLX^Zlt^y tf^i?* 
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•y ^ > yf/ n-< X{C*S&£ tlT V >5 ft"s -y $f -tMDm 2 <D 2 ■< T'TS r> X 

*^<0*»y h7-fiU^>HcXh7t§fgTJ6-3T. — • 

;U— r-f S*fv— 7 ML &*<0*<y h ^ 
»*i*^r . a- K fc jffifB^y -y K7- 

* F*9^Ga?n^ 1 1 KS^rOfllHe*. -y h 7- *x > h T-fiuSB^-y 
WicflBit^fgi:, tofB»ifrr*n-a;i, • ;!/-- r-i* y7'r-7)ift<DM'$e.^ 
•y jf*8K5c tfCt^Tj^^n/tjaOtc, SWS-r- Wn- K filjf B-s «v 

^I'^ffilltTHijsBX'j'-y^^y^/^X^J^-rsc tia-jt, BwBjStR? 

K t MSE^ -y b 3i#?£ "T 5 ¥S i: 

*{(S^/-c<lt«rtf®i:-rS'>XT-A 0 

[ISi)?JK2 7] ituSBXf •v^V^TV^XcDWfCKfrnT^T. hMBX-I' 
•yfyyf/W X^HfflB^- * -M' □ - Kfcfflffi'N'y $r<OKiS*» J&6fri:«> 

tcgBilKcD^X-^Ac 

mam 28] & * ©mib* vyv—zx-wsy t-boib^ -v 

3g*WS#jai4» MfB^v/U^yi^HttciSSLT, ffjiE^-XA;/ FCN'V 
$ffc tiS b tg$B^fttTr-r 5 fc &<D&'&* * U * 3#» 

ntjIBiffiii ^-t'J 4: ffiffilsIttXJftn > b a -7 lc£S LT, SfilBXY v f- > if*ti 

2 6JcIB«0»Xx.k o 
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WDM) ^7h7-^t'idiSn5 (a) *«»)PJ t (b) ftW<D8l*^to-£t»jfiti:*5 

E-r— *"Wn-Kfc ffifE!^ -y jWffiflB* -/ h 7- 2 x V* ./ h £iifi£ n - ij >l 
fr-h&KLTHO. MEr-S^Ya- K<9ijijffi7*-v-y htynha/Ki 

f-r7 , T$.oT, a-*/l/ • /Iz-r^y" • /l/-y i'T'-y Tr— ? frZltifct %>ffi 
15* -v h r 7-d>z-l'*>b<D 1 otcx hrt5#StfeoT, &*<Du-;>j;P • 

WUM*-y hV-^i^es-rst^tcWlS-r^HijE^-y h7-yxl//yK7) l 

■o-eiifjdB's-y^Tt^wtc^jwfr^^iafc, Meatus** n—*^ • ^— r-r > 

CO/U- h ilW^* 5 ? S » R C □ - * 1- **TT S ffc^iS^* Wy' 
^ (c ^ L T HuffiiBHR* ntoV-h *«BW SfSt* f?ty>c^ -y 5> a - 

*Mt* C k i: * 4 5> X-r A 0 
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[0 0 0 1 ] 

(I MW<Dft¥f) 

[0 0 0 2] 

(2 .ft*«*B<DStWi) 

^ass^M^sea (wdm) f$ffi©«jfi<&»faHi#fc:«fc&, (gjMflfjgets^ be 

SK6*J?§M (national in i L iat ives) £r#tl\ St L V »7"7'J 'T— '> 3 

(NCI) ^r^-r^fci6(C(±, *7h7-f-H'fy> 

h7v h^Jl (IP) OBHatciRif LTti»3» ^X;U-7"-y 

tt*<*«Sifiis CC0 2O©fl^^8i-r?>^T'(C(±MoTV^Vv 
[0 0 0 3] 

c«0J: -5* IP/WDM* «y h7-***SWSK:Ji» f tb>y't5g^(Wl> 
<o*^5o inc. nci*-y h7-* »i, Rff'fy*-*7 btmnmrnzti 

N hn^O'di^ (conflicts) «rtsUi| Lfcttntf ^2til, NGI* 
HfftSfciN, m3tc, NGI*-y bV—irifi* fV-TVyftT-Z^v-W 
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n-si/vrnft* jM-sm t- $ s «t a tc -r £ c t t* & 3 c 

[0 0 0 4] 

R. E. Wagner (ttcOifofc TMONET : Mu Iti-Wavo lengtJi Optical NetworkingJ "Cffi 
a£*l. Journal of Lightwave Technology. Vol. 14. No. 6, June 1996tCi^S 

£g Atl £ fc (ilEtt? X' & -5 . B*A> ftig«j£:&^-t? -y 
hr-y:TOMW:»#T*fc*K cnti. *7h7-^|l|!Blti<ttffI (NC&M) fc/s 

LTV£ 0 C<Djj£.lt, Wfolkfr (embedded) 1510 tun NC&M> ^ U > tf^WA 
CO«»Ui, ^y-^U^5'"-N-y^i:-<-('n-K(OX^'y^>^|5lW?-ti-^./'ci6 

[0 0 0 5] 

?raiB*<fc<&.5o ?£f^ ^p^x^-y^r-ciftjis^iiwcffl^s^ ft 

SffitfX^y^Titt&WKB&ilXSnSOT*, #J»i/S-X b Sil*lti»l"f S&Stf 
cmt. ^^(D^rX-r-y^TOSii^ButoT^oTV^^S^ 
fcO, ^3S^O,1t?X{c^(Dig}£^#46^^'iSOfe^v ; vXhYy^-l'A • 

V'T?I»^n?>B#P^A^>^:<^:oTt^ 0 MONETTti, &8><Djii£tf S3 

U *^OiStC«tntf. giStig/WEtefcD. *<D*Jtf]fc&*<0t±» &x-r 

•y^PIOA-h-viT • Xl--y^>yil^/-cC->T'feS 0 9ME<QXf -y*> 



(15) 



*-y h7->ii/^yhf*7r'C/ i ; • t-v n^-f >£{*ffl-ra c tic iot 
Wfy>*c nw±is«rtr * c <t t±TsjRgT'S s - 

[00 0 B] 

ft^'y h«7— mynj;. 3>y— (ONTO coJSSCi. ChangffficO,^ 
^ fMultiwave length Reconf igurab le WDM/ATM/SONET Network TestbedJ VWla 
Journal of Lightwave Technology. Vol. 14. No. 6. June 1996fCi>i£2r 
nTV^o 0NTCyD^AO7i-X'I (155Mb/s. 4?£ft) i:7x-XlI (2.5G 
b/s, 8jgfi) liPilC, ^>ltt'yym[<^—X<D*vh r 7--?±lCffif$.2tiX\<^ 

■*-U > yti. ^Bttt ( isochronous) <OATM-fe;l/@fc£flJffif 5 C t tC £ o TBJ^ 

£>*i&, 3511;, *m]<D^mc£til£. ■sm.^ J fi-)Ucmn\^. '^yh*^ 
•y:7 7tc(H^T:fcfr&<T<t, ->>^*;l/*-yyr3^^ >3 >^#?.tii.„ S521C 

, *58Wo*ffi»cj:n(f, /wy K*^36*n«io-e, ■mJStitoffJffl 

[0 0 0 7] 

ARPA (Advanced Research Projects Agency) 'J» F"7 — ^ (AON) 

3yy->7A©SSli, I. P. KaminowfflKDiSi TA Wideband All-Optical WD 
M NetworkJ Tffi a 2 ft , tEEE Journal on Selected Areas of Communication. 
Vol. 14. No. 5. June 1996£4H6£ *lTV*o hOH^u^^Lit. imK.it 2 -D 
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[0 0 0 8] 

A0NT-*^7?--Wi, 3 U-^cO-'i-T'^-y )- ^-^gtffjllC&^TfcOs 
cn(in>tfi-^^-y h"7-^lca?>ni)LAN, MAN, *> Jct/WANO^ntCffilT 
l^o AONli. yt!&m (OT) 3 0<DiiE*-9— t£X*{g{£LT^3 0 
, A -9— tfX. B-y— fcTX, XT- $>•?., A(±, 

tfX, Bf± % BSRgxyv : a-;bjgaTDM/WDM+J--t:X, Ct4, ->^U^^"T^ 
ffl^tl^lfjlji^-^^A-y— C'XffeS, B+)— tfXti, 250 msec? b-A 
tf{£ffl£n, 7b-Z.vd*i:{ci28Xn>'/ $§Xd 
•y h£fct4Xo-y Y7)l--ffoT'\i. ^SJU- h i:7*--?<y hcoaim, 
f©lfilcffi*nTl^ a A0NT-4^i7^lc^g2*lT^£>B-»t-fc:X{4, 
^MCilt^otl^, WDM±<DIP (IP over WDM)) t-fit i£< &-dTI^£ 
. LfrU CHt-tfXcONC&Mv-^'J^ytB-tl— tfXCO^-Yn-Kii^gi^n 
T V > i> £D -p , 5/ y ^ >J v f^s > y ? t J a - K Rg tOIH] & tc 14 tftfi £ tfg* 
= CCDg#&m4. 7 b-Z»C'i:{C128X 

P-yhT'. tT-v bls-bifi&M-VtbZt* ??.lc«L<)5:5= imJWffcti, if? h 

il^Sn^^'A^So Xy- 7C'JfY (scalability) hffl'IHEffltt (inter 
operability) It. CtlZfiK m&$WZ> * -J V V- 7 WUHft £ #H LT^ft^ 
C0T-ffii6TEfitT'fe^o *SHB«D£«K:J:ftfcf, |5]#Hfct4g3££ft-<}\ Etl^DIP 

[0 0 0 9] 

TDMTC4l00Cb/st£ bl>-b*&t)B&t.l,T^%* WMWclt* CCO^cDiS 
&i£TDM*»y r-7-^f±, U^->^';l/^+^f : T V KfiJScfci (bandwidth 

on demand) £\ lOOGb/sW/^— X h U— hT'JfeVrSitaEttfct.o-C^So LA'> 
U C^aoS&e-y hU-h~>X^A03#&(Cl4, ±J£7rW/«©^«Jgtt, *£ 



h Mum***. , 

T*ti. |5|Wft* v S*Sn-r, iOOCb/sRtl5Jc^&35:t>(OT, JSi®+?— tfX*We> 
[0 0 10] 

Cisco Corporation^, ^^X^'yf (Tag -Sw itch ing) Xt^ST^ 

n^r^ h^rSififg^brco fc*>\ Ciscottco^yx^'y^^yojS^aK^^. www 

(world -wide -web) ^Yh (http ://www/c isco/com/wrap/pub 1 ic/732/tag/) {£ 
7^-bxnci:tA#T'#^ Ciscott^) (St^fttj) ^yxY-yfy^m 

^yh? — £^1*. fXf^-v'3> • **y h?— *£fci±*XMi: 

-Y-y^ti. *'y hT7 — *<DjaiZl±<a (S^M) • X7y;V-^(cMLT^ 
n;«fflLt, ^7h7-^^/Wh?:«t^^ 0 ^<D<&i:. 

[0 0 1 1 1 
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- *<y h7-*W^'ySf**«fU JffflRrngfc^-y h 7-*»9— t'X^frr 
[0 0 12] 

^"X^-y^Hi, 5»yfsf*/^-y r-*§ftU *-y h7-^7 $r*»#W 
-Ti>Ci:£:<, ^^fe'tttc^^T/^-y h^X^-y-^>y-r^„ /^y M± x 
*7h7- ^OfctiPit (egress point) tCfe£> £ f • X -y ^{CflJjS U 

ct* yAWKfrwi.. hAWii^n^c Ciscotttf (S^tfj) ^yx-r 

•y^^^OD^-^fT-^/c^, IETF (Internet Eng ineer tug Task Force) (i, ^ 
•y^-^a-tyX-r-y^fC^-rSfcfe^MPLS (Multi-protocol Label) ^Wl^Lfc 

a 

[0 0 l 3] 

ctscotto aa^-w) ^yx-r-y^^ycoiNraov^o^ti, *^<o±a»c 

^ot^5)t^y'X'('7^yy'' (Optical Tag Switching) IC^GIU i<D¥f^. 

WirUTV^. ±**BiajSili:3M)i:*i»)Ta&S s Site. «^yx-r«y^^yii 

6UT-fei)o &y^yr>'F7'U-f'^->' J .-;U OfcftB^x^AcOnv*-*:/ h 
cdio) ti, %^y«W9rr«A^ SI£<D^y-y Mi** r*7-*fr5Hi££-C' 
^P>«SC\<DSWfTt>tl*^ 0 CiscotttD m?m) ^W-yf-yy 

UY-ry^iifilcU /Vy7r£?ura^3cite»io-Cv^\, vQ?ift2 yx-Y 

U-Y-r^v'^(±SftHC^:t<i5:-pTt,^ < , 3I31C, *%m<DK2 97*4 V + Z/V 
Its SSkWtm (path deflection) fc «fctf/$ fclii&«£*&£rf«lffl LT/*Jr V V<0 
(contention) Klj|iiH**7a.y*>y:fc»i*LT^S©K*tU 
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— v-y K± x ffijgff)tf-y hl>— YOTisZMc-t&tlt^ y-fu iflC-?% C t 
FSK (frequency-shifted -keying) iCt§ C £ tarnfeTfeS, ^&-j£?"X 

[0 0 1 4] 

*fgfljj<9?.mi:ft3fc5 looMW^ftffitt, -fc-yi/3>fIlni<RSll|iMiyn 

1-3/1/ (Session Deflection Virtual Circuit Protocol SDVC) fcPftf 
3&<DT', CtKifMlPj;!/— -r Y (deflection rout ing method) 

XfC LT^&o Proceedings on IEEE G lobecom 85. pp 255-261. December 198 
SlCffit&Zftfz, N. F . Maxemchuk<D fThe Manhattan Street Network! fct^£ 
f h;U4»ft&(i, 2 00/^7 r- tm tfXf^*-^ a >IC £: LT 
V^i:^, -^O/^yHi. ffiflciH/VJ >^ (preferred output link) fflU: 
V^'AlCiStRT't^, ftb^CD.'^-y MillMSSfc'J ^ (non -preferred link 

) K. ni(S]j StiSCfc^HUTi"*. dtocirli, /Vy-<y Mi«)BI£l&Tfcv* 

» FigSSfilpJ (path deflection) J £ rifegfllo] (wavelength deflection) J 
,\,—j-4Z/>f-£t\Z>fitf-1:&%>MX'. ti£3feOSDVClC«(ttLTV* 3 jgRffSlfiJlCfc 



(20) 



o ^^WiCiSll^teWg.^ (limited wavelength conversion) #?fJffl£nTl^-I> 

t^T^^o «8SffiliRli:i«fi(Hi^*ittffl-r*i:» /^y h»^IBftt4ftWc 

+#£*S£ttJtal$ftl&fe1itt (connectivity) ^6n**<» 
[0 0 l 5] 

*ISSfc«fctffSi]&Lfc;gi£T*, hV-^^rfc^snSi^fc^-pTv^o Lfr 

-^^:^y'tM-f-f>^!ili, 2filiS(0 r^^yK^W (Plug-and 
-Play) j €r->"i-;l/ig:ii/ip-r^c:i:tJ;oT> f&ltQ*? h7-*xu* 

[0 0 1 6] 
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*W^tlT, (a) n-#;1, • ;l/-r--< • ^^^T^y-r-^l/^figL. 

• -7)Ut % mm-t&^v h7-^xi/^yho i o£riffi£n- 
^yWl^-h^^r^X-r^Ti:. (b) f-^^D-F%A^t>7h7-^x 

a— \t(07*— 77 h i^a hn;Ki, ^*y ^cD?*— v*y b fc:/n 
ffiVELTl^X«r'y7 , h, (c) T—*^4u—Y}i^yjtjfmk*v h7-^rt 

(d) **JS"T*n— • /I/— ^ 7)1 focD^vtrtem^Z thick 

-pT^^tlfcifflDtc, r-^n-Kt^7m7h7-^xL/^yh^ 
iM*a-*;U;l/-h*afli-rsX7 i 77 p i:, (e) ««S*ifc/U- Mci«?r*J; 
-9fC^*y h7-^xW>f^I5f-^^n- Ffc^y ?<D)l>- hMiR^ 

[0 0 17] 

*RWOSUffl^ *>X^2*ii, MR©* 

•y h7-*xL/>C>h*^tyiftfi»*J^Beai (WDM) ^7h7-^tM?n 
S (a) Ufa®*: (b) )tBcoffi»&t>-a:«iB»c*3t^T, ttKOV-Xf/^^ 

7btyDb3;l/^Sno i/XfL(i, (i) V-Xf/ W X £WDM*-y h ^7- 
U -r— Z^Ju- F*WDM**y h^ — ^tcA*"f 5*1^^7 

*y my*—-*"' h k^n b eaiLt^i^y j-;1/<d» l <0 
2<<7£. (ii) »*<D*^ h7-*iU^^hW4l!0SnftJt^^^- 
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c fc (C «fc -p T ft&snftl lc y 7- K fc's y tftfttft-T £ * -y 
4/— Kc#j£^5£3lc*ftS-r£*-y h7-^ib^ > h<9 i -o^iI-St*— ^ 

[0 0 18] 

(2) ilX;l/-77 htt>r-7> v;|/fM*7h7-*>^ 
-y^^^^-r^c^tct-pTffen^ii:, (3) «jfc*fc:ST5 
<^-f^yy , IO:oT, Syc/fitO^l^-^y^A^/cti/^-y h*<KX;l/- 
r» h^#P.n5i9tcUfcCi:, (4) ^3feowDM^e>*5Sn^7t^y5e^i)M^ 

Ct. (5) gl^-^y^A, il8c"f 3^-y K feJ:t) t #jfi8S<D^'7-'y hT*S 
*.fc s /I/— 5F--T yyjWftJMSKfTfenscfc, (6) v^U^Wr-^^ 
ifO)tr3>'^-#-.>h^nXh^^)lc?iJfflt?,C (7) #B||iftrt 
T?tBSiffiffltt^a5*«lk, (8) *<y hy-i'xu^y KOT-yy^'U-KA^U 
-X7;HC, 7,f7 7"/WXf7yt'tTbn5i:t, (9) M7*-77 no, 
^tOT^n bn;K9-r-*&, j8i§&*Kc+|-#- h^ti^c (10) n-axy- 

[0 0 19] 
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[0 0 2 0] 

> h ©5&ff\ *J«fcr>V*-yj V^yny' (enabling technologies) 
[0 0 21] 

i/a^j&iiLTfinWuteas^nscfct,* (2) >s-xh<om\c^^y tr-? 

M^^X-Y>y^yy(cJ;5i:, ;U— ri' y hff&MmtZti. 
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[0 0 2 2] 

13 I fi. *IHWH l 3 Otitis l 2 o tmnm 1 I O^tScfclcfccti 
£4-13, iftffl*«y h7-» 1 0 oeoftH 1 2 0 fc?BSUH 1 I 0 <DfflSB8«S:^T 
01'*^ vgrm I lOli, fBKMbOfci&J;:. 2otot££coiP;l/-2 l I l t l 

xu^vh^fci^y-K i 2i~i2 5frt>Mf8.znr^z&(Dt LT^nr 

^5. ^fKIfc} 1 3 0!i. IP/l/-* 1 1 2<&*-y h7-i'iU^yh 1 2 Zldt£& 
t"5ft*«ATM/S0NET'>X-rA 1 3 1 ^LT^3<, IH I 3 0 cQ-gtfi; LTA7 

h«7— ^ 1 3 2i^?nn^^ cna> *5ew»c«tn»f» ip/u-* i 

1 I £*«y h^-^iU^vh 1 2 I tcl^LT^^o g| 1 tcti, 5r£&*tl2jl 

wit t mm a nj^it% t o, ±Ha[«i© j« a«D!i*^- x t -r § / * y t #- ^ * 

^fcV>Lii:{±, 0 HDxu?(>h{i^iifj{cj:5^StiJB!l©— WT-fe»5» tt-oT 
[0 0 2 3] 

:^fc, 0 2**JKLTKWr«i:, 0 1 1 2 otflfcSffltc^nTfctK 

COtftfi, *HWlC±ntf, t-7h7-^XU><>h 12 1-1 2 5*bM 
?nft^-7h7-?2 0 IT- iflBBOn**^ >-%-b-y hT-y7°f §/i46<D 
S*W#j*ft^*tiri/"%. -fe'V hT>y7'T-ti. Z<n&£lcm< f-J^n- 
K2 1 HCMLT^>^t i ;>y'N7^2 1 Otftfifflih*. CW^fcfcti* 0$ 

xfc-rsnDMofjjSfc, hsaftt^-xfc-rsipf-f /ofc 

-\>y^2 1 Otf)JBTiEftlSnT*J»K V/l/^-jfifi Ha*"Pti, 
T^-7h7-^rt ; &£IStl§o &WDM*-y h^-frXU^i/b 12 1-12 
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) *DX3^^>3> (cross-connection) , 77 F (add) , Ka«y 

7 (drop) „ Fn77 - 3>fY-a- (drop -and -continue) %E<D. 
7.7- >y 7##lirr 3, =i*5i/3 >7—7M*. NC&-M 2 20 fcWDM* y h 7— * 
xU;*;^ 1 2 1-12 5 7b^^(CiM®L^-ac^lcJ;oT*e^-rM»f$tlT 
5t'>^'J^^'y^2 1 OO&irlcfcK-r-^'Wa— K2 1 Hi, a 

ft o TV**. 

[0 0 2 4] 

TVSo H2(C^-r<t^til, V-X 1 2 3A^fXf -{^-y a > 1 2 2 $T'<0 
«S8£#fCti\ *Xv--Ftt<DSB2 0 I i: 2 o z*«*$hTfi»), mmv&tt* 

*«wp*«fflUTv*. coaxm, *-y7<D«u s<ty'F77 

**»if5*»*B|IB|KW»ff*o C<ore»MEStt. ^-7h7-7l^yF 1 2 I 
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2(C77rf #xy-K#Offig2 0 3£2 0 4(4fW«»**rci:*<T 

tcim* 0 12m gB2 0 3ttB -»«wp*t.o«««»-e*»), # 
¥8 2 0 4tt«»«awA«iMUT^*ft«HS-e«*o »»*ffl*&to-a-fctiO 

(4. -r-etcflEJfejgJS^AWLTl^S. Utaofit W/^-; hSHn^yt 
[0 0 2 5] 

1 2 1 — 1 2 /^*y hX^^^^y^^fc-^^CirfCi-^T, 

[0 0 2 6] 

n-jl 1 3 2t4^3^*Vf £5tc, h9-^x|/^yf 1 2 1 fc«^ft«ti 
tl^o ty a -;H 3 214, *7h7-^xb^VH2 1 onv^Ty 
h * ^^TVh ^>^7i-X (compliant client interface CC I) 3 1 

0tW)l-2l 1 1 OtBCMfrti, ^7?xy^3 2 1 ^ffiJBLTftv'?' 
[0 0 2 7] 
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*-y hy-^xb^^hco^^^T^h • -('V^7i-Xi: IP;U— ^ COPTIC (.7:^ 

^-fTVh ■ ^■5-<7'>h • -fy^7i-X (non -comp 1 ian t client interfa 
ce NCI) ZjyiZ-fZCt&riimT'SbZ* C ft V? 7 x -X<DfIRfr T . 

A 7 ?i>n-?:<2 it±, IPS/y^/l/#*-y h7-^2 o ltciMOJA^n^t 
T f X-7 L -i'^-v'3>tfte(OW^i5J6Ti^7t'N-y5'*2 1 o£. ^-^^-f 
n-K2 1 \(DMlcW<o ?t^y?2 1 Oti, C^-rS) tcfcoTft 

h • Yy^7i-X*>6 Kn-y:/£nfcft->:7-^/l/CD'\-y?2 1 OML, « 
^Wj&IP/^y h£nvl/-2 l l l lc$\%m?o 
[0 0 2 8] 

-ivWc^U H^v?2 1 0%/^-y h£ft<DiwtcffK „ t->"i-/U 1 3 2 (i 
. NC&M2 2 0 £i§fiU NC&M2 2 0tfg5fcLTCvh.t£. f-^^vy77 tC|M^ 
TTb^^-^^^lC^-r^c ti^=L-)l 1 3 213, ^7^T>h •I'y^ 

(ftJfi^-B^ CCT-##<Ofc46tC«4nT4b-< tv>i-;H 3 2tfl34CDNC 
H 0 4 i:tS«JiS*^S<Oti, (wavelength adaptation) #NCIT?T 

[0 0 2 9] 

gi'H±, g i i2^'f'7 p o ry^yr^Hyu-rj ^\x-/i/T'<fc£) , i:xu;<>' h 

4 1 0£^LTV5tf, Cftti. <DWDM*y h > h 12 1-1 

2 s^Miitttt^nri^. ccr*t±, «w<offls:±. xu?<^h 1 2 i^? 

>hn _^ / , 2 Oh. KOX-f7fyy7HY71 3 0i:OR8!C!S^nTV^ 
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o ^^"jl— /U4 1 0(4. ^•v/7 7-l'/« (tapped fiber path) 4 0 4 ~ 4 

0 6 a— ;t/4 1 O'v&SS^nfc, ^fnfr5)77^/M 0 1-4 0 31 

^Sisnfcs^yt'jy^'y^z i ofrc©tjj«*«!m-r*. *->*zl-;U4 

1 0<0®*t±» ^-r/l^l/^T-y^iffijiftU T.-t'^f >?f/^X4 3 0 

«y h , 7--^xl/?{>h*{BiJ»-r*fc«)f«:ffiffl*tlTl^S«e*<D r*57h-f>* 
7i-X (craft interface) J tfij U (ft tT*^ 5= LfrU C<D45^C(± X C 
OX4'»yf-ayhn-7 4 2 0C0g^!i > NC&M2 2 0*» 6 081^812/^ 'J 
«rS»tfl!{»3» ^y^7fn>l-o-74 1 OlcifOiiWKJ&jSiS^t^*, 

Oti, *v NV-^xU^^MsI^X-r-y^n^ha-^ 4 2 0 fr&QISR£&IM 

o x-i'7f yyf/WX4 3 n^Mt5x-<7f x-f^>y*ififiaftr 

£ u X-T7f>yfA'('X4 3 0-^COA^)^SS4 0 1-4 0 3 ICBtWiT^S 7 
7-fA4 15, 4 1 6> *fc»4 4 1 7 Kg3RS*l*iIi£{i» SiStf > y-J- 'J > 9 

, JMB#fillt4 1 0 5'Jg>[c&*. il/^Vh 12 1-12 5T8Sn, X-Y-y-? 
y^f/^7 4 3 0£#/L,T-l,>SWDM*-y h7-^lW>hO?4'7'tLTli: 
. iSST-y F KD77" • T/l-^ (Wavelength Add -Drop Multiplexer W 

ADM) . jfcg&JR^aXrJ*? h (Wavelength Selective CrossConnect WSXC) 
, fccfctftlJiSfeftEm^tOiffiSl'V^-^x^i/*- >a73*> h (Wavel 
engtli Interchanging CrossConnect WIXC) ^^-So 
[0 0 3 0] 

=}-^U— v-3 V^ICli, ^>*a — 71/4 1 0(4, gKM 0 1- 4 0 3 ±tcS?n*: 

)t->y-f;H0/J^gp^^-y7"-r^cfc{c«fc-pr. gv?'t'J»A7^2 i oic 
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yr^/mmi&s&A o i — 4 o xicmfrnzw* ^y^2 i otf-^^ 

^y^V^X^l 3 0(CflJ|?-r?.±3ti:-r^ 0 COD^T-TAiaati, 'x-y^lfk 
T-7M7777 7", *J«tD r X-r y^-Vi'lcr 5 |j!B-r^iii!E{C(aW'Ot^T'$.i. 
COT', 77^/^4 1 5-4 1 7 07 T 2 km^iiljEti, £<J 1 0V-Y^D#T' 

[0 0 3 I ] 

h7-^xU^>h 1 2 I ~ 1 2 5t?ti, f-WD-F2 I I <D?tfr> 

<9|£^ /I/— £ <D n X h ±»-t 5 o ^ ft L, \YD.M £ y X -y * > >f\Z 
"r-isV^ lf7hU-hfre.M^^^9(c^-3T^5. — fWi:LT, *-y h 
7-^lU^>h 12 1-12 5fC iSft/l/— r-< y^T-fi^ 1 .28Tb/sec«X;U 
-7^ b^jifiK-rSCtT't 3 2j£gT\ j^SSfc t>2 .5Gb/se 

cT'fe5 16X1 6^aX^t^ hX-f'yf>y'f/WX4 3 0 , cn 

[0 0 3 2] 

&*-y h7-ni/^>h 12 1-12 5%NC6M2 2 Oi:^t§t> iitCtt 
:*©«fc5*«fiE**ff*r«o (a) fflfBBHHOX-r- K WJh^7Y-y^ 3Iii 

M£U (b) r^>^SH?<0fc«)fi:iMjetl!««rNcai2 2 ofcKESSU (c) NC 
&M2 2 0W- T^yy-r-TM/^ItWU (d) /b— r-c yf^r- 
h7-7il/^ 12 1-12 GlCffi/HU ft^h^-j'iW^hf'^ 
•y Wl/— r-f >7<Dmm*-£-&Z> a NC&M2 2 0tt, S*yh7->ll/?t^h^ 

e,*<y h7-^7^-ii ambuss u )i-y-^y^7—yn^mmcmwj 

U ^-£Ofei:(e) 1 1 1 ^ if CO IP/l/- ^ ^ 6 CO n ^ -> a y SsR^NC 

6M2 2 0K1&&U (f) NCSJI 2 2 0 b©;l/-f-i' 7 y'MS^St 7 h 7-7 x 



(30) 



¥f-% 2002-52 I 860 



W>h 12 1-1 2 5lC*£i2SU 92 1 OlChttZitZ, 

[0 0 3 3] 

/"V-yhli, ^^7hOi/yt'J>^v^2 1 0KA.oTl>£fi , f£R£f£ffl 
Lt, *-y 0 1 hTWiMK^tl-So -y r- y h "7- ? 

>■ hcfim-rsfc, ->^u>^>v^2 1 o#sz*^e>tt, ;^7HJ 

. (a) *y • Jl— y-jl/f • >lvtT-yZfT-7Mci£-?T. a«£ftfc»rU* 
#14 r^a— • 7.^v=f-yf (flow switching) J t^tf*!.. ft* ?"X-f y ^ 
[0 0 3 4] 

S^X^-yf- ■ /b-r-c y^* • ;V7 7 , f-7;Kl 7D--X-f7f> 

^^r«y hO-»l/-h^R^:iSjift-r^/-ci6fC, t-7h7-fx^yl- I 2 1 ~ I 
2 5(cffi^$tlTI/^o 7t->y^-'J^y^\'y?'2 1 0T-£ji£ft3a*?-> 3 
V-b-y hT-y7°l§*tis £*-y l~-7-^a:U^> r-l*j<0£ ^X-f -y • /U— rf 
>y • ;l/7^777 , r-7;l/i:^S ^*>-£T «Mtc it«S ;ri£ 0 ig^-Jc «fc o T 14 

tlT^&Ctff&Zo C(Dgc:t)fl53*i'->3^7^777'f-7';Ui > ft 

*> s t $ fc ii -> y+ ;u * n~ 7- -r > y-r § f^e«B*-r ? k faw t x ^ 

«lct4^T^5. Hi*iSS©a«r»JIB-rSi: ('>£<£& lotc) , 7a 
JijlSi:*"y7 , <0g(tfijS^if ^t[B]Ulc^^<0T% ffiS!«oy^-y h*W«*» 

Uy^T'«^l4. JfefflKH-t-tTX (first-come, first serv ice) ft&Zfrlt 
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[0 0 3 5] 

/vy-y h^lfyl-T^/i&flX WDM[s]^g5^.y *#->*-y h<7-£ 5 0 0<WJ 
[0 0 3 6] 

>h 5 0 1 tf-?— IfXU ->#rf(±*-y h7-i-ll/^yf5 0 2^-lfXL 
. aX-7'^'i;bXI±*7h7-^iU^>h5 0'l^-lfXU 5*7' # 
'JXI^7h7-flW>h5 0 7#*-tfX-f5&<D£LT*5'X ^coteO 

»mtisi«T*«„ (^•vh7-fi^yKi > vATmmx-ity-vtns 

Cfct**) o NCMI2 2 014. HBaB«DJttlg«^-V*yl'*fi*'r*. "T 

^T<0*-y h7-i'lb^>h'\0^l37.^>'3y (*y H7-^il/^yh 
5 0 1 'MO^+iM^ 2 1 -y h7-^iU^h 5 0 7 ^\C0^-V 2 

2 2(Oip{C, »|«-C;S£nTV*) ^toTl^ ; NC&M 2 2 0 i:^>7 F7 — 9 
!U^yF501~5(17 fcOflflli, 8H^W5iM^lCfc5o NC&M2 2 0C±. (a 

->-V<y hjT* . (b) a*7h7-7XL/^>h*^Hft?n5 

<*5 3 1 1. i&m.wiZi>-oftyT'{'mi*5 3 2 tizx-or-v— trx^n. cn 

£cDft:7 7^«i&t±. ftlfn*7h7-^xU^>h5U2 (^#=0 fc* 

£) . (c) iiStfticfcoT-t- tfx;*ns#-h (0>Jx.ti\ xu*>b5o 1 
— h 5 1 oti. afi^-^-rr^h • ^y?7i-xei/^7 h 5 2 ofciffljgtt 



(32) 



W'M 2002-5 2 I 860 



[0 0 3 7] 

fit±<0J:-5fc* NC&M2 2 01*. * y h 7— »X \s* > MC J: ^^ff/^ *y h h 

CXhTLTl^o fiEoT, NCftM2 2 0li, M*.tf, yo-/<;|/**-f -r>y 
>rff$f*0/b— V^tS*R^Ai£*Pjrnjtc^JWL. Ktt*+*/l>2 2 1. 2 2 2 

-htf, «5*aoa«U>^*«*-r««J«K«:oTl^«o «Atf, NCM2 2 0 

<y F7-^xl/^>h5 01fc5 0 4) tf«fflR#**rClr*« C h^?^ 

**7 h9-^xU^y h 5 0 2rt^)f>-h 5 1 3 tettfi*LTt**WK 
h 5 0 2©#-h 5 1 4^rxb^>h 5 0 3<D#— h 5 1 5 lctfe£ LTl^*WU 
JjiO'xWyf 5 0 3cO^-h 5 1 6>£xU;*;/h 5 0 4 F 5 I 7 fC*£ 

&LTt^*W2Tii«W«c:«|j«*n*cfc»i:**o ^7h-7-»xW 

OSIfflStlfcU>*±*BP»K;b--r-r>y«tl*o *vb7-nW^h5 
0 AX'li, Eap^'y Hi*^7>' h • ^>*7z-X*-b 5 1 8*>6Hi* 

[0 0 3 8] 

HUJ:?^ xb^yh 5 0 6^507 C*ti^ti"b>b ■ /WXfc^^T* 
>JX) ffflcDWIfl«»ti. **yh»7-*xl/^>h 5 0 6i:5 0 2ian?C±W3*flHB 
U xM>h 5 0 2 ^5 0 7H"CttW2*ttfflLT*4SnTt^*fc^fcLT* 

[0 0 3 9] 
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IfrtOimM&lCttmtf&Zo O$0> NC&M2 2 0#'J >»^fift:3i-rS=l^i'-> 

fiW>£-/\^tC*tLT@£tgi|7t (pennaneni connection) fr¥ffl*i£StC, & 
5l>ti r/Wyj tC^oTtSQ, NC&M2 2 0fcltA^iffi?S^^U-->3 >T"J 

i'ifiiji-r-scifc^Rifigtc^oTv^. ccoa"i«wiiJ«i»<o?ij^i±. 

%f§7t (origin) fc-r-'X-r-t'^-v'a ^T-^Si&^nfc^ffl&KHC"? 
•y tT>y?nTt^ h^-r-y^tf, ifcD-b-y h T 'J 7h&mt LfcV^T'EPBttc 

^f*«l«iajOt>-rfr/£» (0>Jxfi\ -b-y h7'-y^HSf8l3>f*tt3fcoT20X~50«) 

-h©»#wifi*«cMi®s4vtv3«, -t?>h -/KxA^ur^uxstcj 

lC*J»)^T?.nTI,^^-r WRtf, ^•vh9-7ll/^>h5 0 2f)*-h 
5 1 4) A^ffi^n^<t3tC±K^^U^A^!g?nTt^n{f, NC6M2 2 0tfJS 

[0 0 4 0] 

!i*nfcfif!iicoii''TK«wrscfcfc-r*„ gwtc, r^^x-Y-y^x^-h (ta 

g-swiiched state) J £ ^-^tfWASfU CO^?^-iitf*- 

A^rit^nsfc, Tt^yx-Y-y^^ywT^nSo 

[0 0 41] 
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U * > h f c ifffcf-r & ^ -y h t£ . 2 7 X Y y * X -=r - h & M 0 S T 5 <t 3 ft tt> 

^^■pti^, ^x-r-y^x^-Mi, ^yryKyu^^-zu 3 

2KJ:-3Ti§ftU?ftTl^6ftt, *5§HJ3<QgM_h. 2 ^XY -y fXf- M±, ^*y 
1 0 (12» fcra^W^-TSo ^WvfXr-Mi, NCftM2 2 
0l£J:oTatJ?£*U n-*;l/ - >tfy—zrj\,<DBT*&*v h»7-^x 

U*>h 5 0 l-5 0 7[c^yn-K?n5o H6*#IKtTKWr5 fc, * 
7f7-^xl/^yh 5 0 1 fc*Oftl*a*X>f 0 1 #H***lT^S D 
^y?"2 1 0i^n-K2 1 1 T*fnf:/^7 hfi 2 0 -Sr^T StfUft 
77^/N6 0 2 t, IS^-y (delay loop) 6 0 3 fcttlC^SftT^Stf, *^ 
-fD— K2 1 l t±» COy-XT'ti. i5/)^cO/^7h 5 2 0(C^oTl^o 
^rY/N6 0 2 2ti, XD/l'rv h6 2 0£r**y F7-^x 

U^VhSO UCEIt§ s 7tY/n6 0 2±tcfgn/c) 1 cx^;b4 r c0-g[ni, 7 
7^^6 0 2 lt^7^nfdi 9t*:i?=L-)\,4 1 0fCA*>2*U ^CT?'Hrf 
/^•y h 6 2 OWUn, 'N-y £*2 1 oaMfttHStlSo /Mr-y h 6 2 Otf^y 
£*2 1 Ote, #S8T9F^6 1 5t^LT^5?^7fXf-h II 10101 1000 
fr£&3&<0t LT^2ftT^3 & I*l6ti:te, ;l/7^77yf-7;l/6 1 0t/f> 
SftTV***, Ctlti, 20(D*^A, OSD, r^yx^7^Xf- hj (* 
7A6 1 1) £ rn-#;i/TKbXj «7A6 1 2) fr^mtftZtiTl^o 
^7 h 6 2 0(D^? yx^7f Xf-Mi, ;l/7^777 P f-7;l/6 1 OTffl 

*T— XT'ti, /^7b 6 2 0O*yx>f7fXf-HJ, ;l/7^77yf-^ 
6 1 0<D4?tBOx> HJfcftr?Tl^o CO*y*>f y^Xx— MctttSi"* 

So fi*/J<D2ffi (/^f^U) tt, «8#-h*SU *<0 2«i (z^^'J) tiffl 
h£r*LT^So CO^r-XT'tt, 4 tii^X-f *y ^OfWTii. « 

. x^7f6 0 ni^-tOct^frcx^-y^vysns (0^) => 77^®5£6 0 
3tC<toTii®A^x.e»nrdg, 77^6 0 2 2±<D;jfjI/^y M*. XY>y 
^•6 0 1 ^rS*LT-7r^/>6 0 4±*£a**l*» 
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[0 0 4 2] 

2o«, c corns t>mmv}ic x *fi£-f *&*-y v 7- t^u >i-h 

*m#i/XJv^>7?%rclb(Dn-f])l]ly?7'-y-fT-zr;im (*«y 1-7- 
^il//>F50lTlif-7^6lO) *zjytU)lL, ^oi&t&Jl-y 57 

<y 57 •yyr—7>VcD£.f£iaZ. NC&M 2 2 0*^7 1-7-^ 5 0 0<0>'n- 
a^toTv>sci:^#ia$n5o ^7h7-^5 0 1 '■\cQ^m/^ 

•y b 6 2 0#*-y J-V-^ 5 0 4 fC|fc]ttP>n (CtDifSt, -a-3-^fr£n 

x • y^v-x^X'x) . #-h 5 o i h-or izmmttifznr^T 

7 7-</^6 0 2K-9— IfXL-tfe*), tH*#- b 5 1 1 tfi£tt]#— h"ll"{CBOil 
Wte.nTU^TXT-l'/^e 0 4 K+h- fcTXLTl">StB-&K:ti, NC&M2 2 0C*, ;i/ 
7^77 7*f-7;U 1 Olcf£i|x>b'J Of&fc*S, 4ffg) *«fcfiKU t— 
7>l6 1 0^^7f7-^5 1 OtC^^i/a- b"r 3 C fctf T#& 0 fCT, 
•!r>yh 5 2 0ii, S^/7t^->'^-/H 3 2£J:oT«ffl2ft. ^y^2 1 Otf 
/S*»y b 5 ZOlzmimZtirmm'^'y b 6 2 Otffl^n£i:£. NC&M2 2 Oti 

7h52 (HCSS^&SnTl^T, tvi-;!/ I 3 2A^1^n/ifXf i-^— > 
3>7KUX03BlfeWLn^©T. NC&M2 2 0(i, iii'^^fXf- 
b£"\'y?"2 1 0, CCQif^lCti 11101011000 i: LTjBJjirT&J: 5 lc^r>~a — 
;H 3 2lcm*?ZCti?T'2Z> 0 
[0 0 4 3] 

W±*»6S»KaW«n*J:-7tC» ?y'X4'7fXf-h^7^-?^fflL 

^7f6 0 «fS^7'Xl'-y7 : -X7 i -h^5!ifl-ri.«J:3(C-b-y hy'-y^Sn 
X^7f60lli, 7D-X7 l -hi6filtSttlllOXf-HcRJh« 
Chtc&So W*tf, XY-yf-60 Hi, /^v b 6 2 o<Oi!i«ffi»i:*Jj#-h 
01 io (dSSjffiRLTV^titf. ^-^Kia^tOX-r-h on 
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o icm-ztizcticrjiZ (cnti man, >\*rv h^^u-^ti^^m^ri 

[0 04 4] 

iX±fcgjnflLfcJ;^{c. *7"x-f •y^yicisi:. *-y h 9-*x y Y 

&o tyL^, V — XA^fXfY*- ->3 >"\© rflxitlel^ (virtual circuit 

^•>3> (flow state connection) i:Bf(ftlTV^ 0 C<D«fc "9 4iy K*>— 
STr^K^U-ft^a— ;Ui, ^98ILA^gK&&§:T';:07a-X^- h 3 

[0 0 4 5] 

*$fcfifr&ftfc*«^«Ofllffifc. H6fcS5«nTl»»*. D-AM7 7777' 

-r-TVWcti, rgjtJtu^^J (*^^6 1 3) cnfi*?"XY-y* 
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>yxf- hicmomxznrci&ftm&iriLT^Z: £ft, 1 oiat. 
2 T'^snfcfg^/iE^-^A^ftn^nT^s (#s&t?^6 16) , -r-r 

;U6 I OtO r^yT.^'-y^X-x-hJ *5A<D4ffgfc 5'fT@«tt(C. 
rh'U^Olll ICi5:oTt>5 = WMiO-r-*/^ y htf 5 ^SOxy h 'J £ 

[0 0 4 6] 

WDM 2 y X-T <y f- y 9 ±0)MfS. V 4 f > -> IP^ilBStf § ft J6 HU MX^7 

y x-c <y > y^HfT-r 5 ft fe^rrMcoi/ y-j- >j y 9 t-*t- ff+t^7h 
e&yn hams. 

[0 0 4 7] 

->9i-V y9t>l9v hmmzfu hn;l/T'li. fSilT'JgJHtfc IP*— r-f >f « 
ffliffjlWDMT.'C-y^yyt^fjgA^W'y^^nT^So CtD^JOglHi, X 
yK-y-zvKOA-f^ >y^ifSco-b<y hr-yy^riffiLT^^n^Tb^ %<D 

[0 0 4 8] 

(a) X y H 7-1 y KO/l'-f > 7"-t 7 f 7 7 7* 5 dCT'ii, IP«cDV7h 
^i7ll *-y h7-^xb^Vhi:NCftM2 2 0?3<D->91-V V9~fu 
^©L, iP'^-y h£>fcft<Dxy K'V— iyKOA-T^ ^yig^-b-y h7'-y 
y-T^o ClOXf-yyTIi, yy*iS^±(DWDM^-y hV-^xU^y h 

[0 0 4 9] 
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(b) %><T-v CCVlt. #/<y-y htf$m?Z£s a- £;l/^-y £'5a 

[0 0 5 0] 

[0 0 5 1 ] 

01-9- 4 y fVm*. vhT-y T) 
/b-f-f^yffiSHrv hZ-yrWrac WDM'**-? hX^-v^<Drtgf5n^f '> 

BSf b^rMfiSt-r Z fettle. *^Bfl£073 Sfc «fc t)f^ti5> ! W-i''yf Xf- H±> 
7n-*I85±*-Jtti:«fc*iT^*. 0(1*. tf. *77>-fv7$\r>mT^mcli* 

[0 0 5 2] 

(1) ^x^-r^-v-H^^-xt-r^^o-^^SJoaTo cco^ST'ti 

[0 0 5 3] 

(2) /lz-h^-^fc-r^Tn-^yo^joaT. co^x-ti. w oust 5 

tifc^X'T-y^Xx-Hi, ?^7fXf-ht7 h7y^7i-XT?ffl 

^X^'y^Xx-hCfctC, ^-eXp D n R (Quality of Service) 
[0 0 5 4] 
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'MWSS^vy 7 yffifiliMLTt^ii^ £<D£tlZ. m&oo^ 
•y -7 t<) > VmtCT: li, X^7fy ^*c0(li^^5JlflT' t & l > C * jRufe L T V > £ 

^jfflUT, c <omwfMfe<Dmcx-<v*yifmTt>nz «fc 3 tc lt^s**. 

[0 0 5 5] 

(a) 3?J[®j^S-Y>5f— ^-xVv (limited wavelength interchange) a £0)15 
^^a^£>ST^^ 0 1 OBJftt&JpJS'-tt. m&t\-OtiWzr$%XLh-Qlb 

n s £ * ff it m t c t k a % . 

[0 0 5 6] 

(b) SiJRBfi|6j;U— f -f > y (limited deflection routing) „ C£>73f£T*ti, 

[0 0 5 7] 

(c) S5t/^7b@l (prioritized packet preemption) 0 C<D*Jj£"Cli, 
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mft^T-v bit, *-<QfH3/<y-y bVKIH&IWBbTkiS* M&BMfO'**-? b 
CC0*S&{>. (Oft-v v £*(C nm 2 tl fz $ 4 L X 9 >7* 

[0 0 5 8] 
[0 0 5 9] 

^nt^So ML^H^yi/gy^I^nSt^ NC&M2 2 0ti. WDM&SStfWDM 

Tv>a*'if3^*tiJW-r*o *3T*nif» /^^ni, epb#!c^co (1*^7° 

6M2 2 0li. ftHD«WDM*-y h7-^xU^yhffl©«HHW^*'J^^ * h 
77Yy**«B28-*-*«fi*W*W*. coWWtt. «=i*»3/3 

2 2 0li, BStS/'na KMIlTf 'J >y*«M t. B8«tffffl*««W 
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* >9y—-/jvt. •zmtznz >9^-y 

[0 0 6 0] 

£ftfc£:#. WDM MErtTtt. ftX'T-y^ti, /- K£i8«&'Vy? 

X^-Hc-tr-y hLT43< c i: t (7n- • x-<7?y^"tWn§) f^T-ife 
£<, m^'r— XT'ii, rt/-- fi- ^^iiiE^co/^-y h#fiT-fft)n^„ ->x-r 

, cneouy-xci, sij<o/^>y h^tofio^TtDfefttcPttsn*,, &#<o 

-y--X(i, /^-Xh^-HcDhvy-C'y^Tb^aT'feSfc^^ffl^n^o cco* 
-XT'tt, WDM NEti. NElcgja-T^^/^'7--y KW-y^fJ Vi^-y ?frt>7 
o-X-r- h 2 fc'ttT' <fc < s XY v=f-s9 ; r>U X*9J 0 » A* < 

[0 0 6 1 ] 

B6o Tff U H # MR***. * / - 1* riV?*—?* 
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CO 0 6 2] 

jkijuk-cvs ( r»TO»«*j <D(B^f#jKo , "tent, -tvisayit. m?tm 

TVS, 

[0 0 6 3] 
(WDMjf CQ UVl/— r«f i/^TJl/zf 'J X\M 
/1/-T-C >?7— -7)l*m%\t2>rztb\,C, NC&M2 2 OtCj:oT($IIJSn§¥?i 

{C/^-7"-y h^tc^Sa^SST/Urf U X"A (shortest path a Igor ithm) ICS 

*7-*rt;£jffiMJ**¥*9SBi£*te< t £ C fc) . ^X^-^-y bSrllltftS c i: 
T'fcSo S'JOXhX/<->y' , y , J- (minimum cost spanning tree) ft^iS^ 
ft, *(0£jS©fctfKa**/-b**W-bi:«:oTV*o Ctl6«5*yU-*»6 

»£ftfc««ii. SxY'/fyyV-Kt^-f^yf-T-Mt-y bT-yX 
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S88l± 3 X h MIC 7 > * Wf * nt V»* „ d XY7f>?7-hW- 
[0 0 6 4] 

[0 0 6 5] 

l2 3T-(±, ^7?I>3-^3 2 1 t^'j/^JA- ^3 2 2(2, /^U^KO 
7"a«y ^BHg&T^tiTVfco H7£0 8«:> ^n-Tn. x>n— ^32 1 
2 2<DPS^*-r¥Pilffl189S0T'S5o 
[0 0 6 6] 

, 0{i n -*;V^->b-^7 3 OfcfOfflLT. RF54r*7 2 OT'St^nS, 

2 0fr6O»«tiftA-y h 2 1 1 tl±. 3^ 

^74 0T?ttfc2ft, 4 OOtii^ti. U— f 7 5 0*«HV-* 

[0 0 6 7] 

, *HW«8 10fcJ:-3T*ffl«n, i«i»8 2 0K:J:oT*«WKlWiS*i 
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[0 0 6 8] 

l3 9coyn<y irgn o oti, 5? f^-j^yf - i/ ?"2 i oi: 

r-?^-Ta-K2 1 I tD^^^ffii2|-rS7 1 ci'^^9 0 1 £\ ^-XAyKi 
^^^^'9 0 2tC^&-t£>/c4Mc, i4©7 , 7^'7yK7'H' ; &y 
1 0(ci-3T*tTStii.^aiyn-bX£0S^^^LTV>5 o fiftjfc, t"c 

^mso i (±, *ht$mgs9 i otct^T^ta^n, *h&mg§9o 1 ©a 

^-'J>y-N<y^2 I 0ZM^%M®MftKrthmii*\Z>» RF7.yj-y^9 4 
0l±, i/^;l/>&7-c-K^>y^P-y^>y^B6^rt > oa-*;V3t-->U-^9 5 
OtC^-x^o n-*;l/*->U— £ 9 5 OfrZ'DtiitltZ.y'V 7^9 4 0^e>OtB 

fr«=>i£g£ti, ^W7f>y- >/7-tV>9'sv92 1 0±£0t»$a/clt^5ie 

b-*9 5 Oli. E6ft&/«i&$5u *3it>*«4i?rton-*;l.3}->U-^3 

9 X -< -y y 9 - -> y i- 'J v {"n -y 9* > ^ U > ? *B KMMtiift ^ 5 * •> > y 
-r^t^tc-tfnic^n^o a-/U7^W 9 7 Oti. 5^9 6 0(D(B^t:JS 
S-Sti, ^— X/^F • is9i- , )>9'^v92 1 0^taW*)i§9 OZtLX 

[0 0 6 9] 

^>y^m?§l 0 10. 10 2 0 10 30 1 0 4 

0(i, Wfn«8l00U 10 0 2. 1 0 0 3, *5£tf 1 0 0 4_hfcfcoT 
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, fV/l/fyi/i't 1 0 0 5, 100 6, 1 0 O 7, fc^tf 1 0 0 8{C,£oT5a 

tifcjt \ti*wi£ lt ^ 5 sassa* tows* saa-r § , &t*v;i^ ■?* u » 

n*— ^rtsfis,, KfoT. fw^tf, i&aM-tu i 02 1 (±. fe5?sfi*^^.e>n 
ri>5t^, ^-y^aigg i o i o*>6cj-k loii k'syanamgii 03 
o*»6©y-Ki 0 1 4tinfcj/mt, jjjfcLTSW-Att*. &»aM 

■t 'J 1 0 2 1 ~ 1 0 2 'I li, fl§7HUX^tU (content-addressable memory 

) coi^tc, 1tii&tZitirx>(y i f-zi>bu—^ 1031-103 4-\oyxt)t 
ft5i^Ltl>5o SJ»y^7f3>hn-7 1 0 3 1 ~ 1 0 3 4li, 04 
0*-y hv-^xwyhx-f'^nyhn-? 4 2 0 fr£ HHS3SS§i&Jffil ^^-f 
S^X-f-y^nv ha— 7f±» 3> I- 0—7 4 2 0fr£#*5 
ns@H5e«S=i v h d-;U i: , *fj*;-r 3 Kit ;* ^ U £> * ^X-f «y * 

M «o if *> e. k is« l , m m fajsi * 4 <d x y <y ^ > y 7 ^ 

-fx 4 3 0(<:-^*.5 o 
[0 0 7 0] 

0 1 1 coy a— m 1 10 011 ^W7f3y>n-7 10 3 1-10 3 
4(c£^T!l|ff£n-5i&ii£:^L.T^£o MS<D*^X'l' > h a-7 1 0 

3 1 %{£fflLT, Isl^fcyhu-? 4 2 0fre.(DA7J tiSi£^*U 10 2 1 

A^wtH^{i^r-^?n. cn{±5api!7"a -y ? 1 1 lOT-ff^n^o at^^u 

1 0 2 1 frP.§fi£n/cA7]&tfft{£, «ffi/^-yh«s SttSaft^Ha— 5 

4 2 0T'IellS5«l*n?. o «j£7n-y* 1 1 2 0»i. 10 2 1 fr?>0 

1 1 3 0tf£IJjSn3<Ot\ ?y"X-f7f3yho-7l03 1li> X^-y^> 

yf/^x4 3 otc-g^nsxir-r-*. »a?{*u<oA^6 ! PJWr-rscfc 

#T'£3o «PI!7a>y? 1 1 6 otf&fij^n, x-f'^yyT/WX-i 3 
0^iSli»^5/c^iriiliHl^y^;W^^X'l'-y^riyba-7 10 3 1 frP>M<I 
Jft 5t jSiJ$^t«J>b>P,<DA7a*^+nifs ?i|S7"n7?l 1 4 Otfil&MSn, 
4 2 0*>€><0A73A^5^if5A^fJBr*n^o @»SS« 
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nsxT-i-s, a««3>Fn-7 4 2 ocQAjjA^JSf-r*. aaayn-y 
* i i 6 0 a, iumm-v? \ i 5 ocD^stcioTBtfSift^ns,, ipii&^bs 

, n>hn-yKi5af!y^D-y ? l i I 0(c^?n§o 
[0 0 7 1 ] 

-T-y^tfSttflSnfto cnii. 2 -*y h7-^3^hn-;KD2@ 

y3>ha-;Ui, ^y^-'JV^-y^iiJjilcMajL, ^y-y h^tS^-rXr- 
-C ->3 >tc;l/— r-^ >y-T5>o ftl^hU-A©^^ hib^ IBlC-rX-r-f 
->3 y*t,o^7 b V — ^xl^^HcfiJtf Lfct#li, ^fftX^'y^vy 

A±ttft**f L < 684 L ft n * * 3 V^rilft * o KteSii tai>= 
[0 0 7 2] 

[0 0 7 3] 

*tiTi^ ft. 
[0 0 7 4] 
(a) yt^v ?t£Wl 
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y-X s 1-dJ:W^^7 hV-^xU-Z^Kciaa-r-S., ^<y^2 J OH 
[0 0 7 5] 

(17 tEI8£#t£LT±)fiL*:<i:-?fc, ^<y ?WftJi. m^-Sr^-XIcL 

Wtobtfixmc&m.*. ^-;¥2 1 o&, i^k^vt^-^yo-f^m 
c<d^^, ^^2 1 o<Dm^oi3^micr s >) > f-?^n- 

[0 0 7 6] 

(b) ^ae&tttB 

■K&mmmit. m*(om<D£5iz. s/y* .ru-rwftWttTWiB (siucaa 

rrayed waveguide grating structure) LTilg'f £ C £#T*£ &o C0) 

[0 0 7 7] 

(c) 7tX^-y^>^i$fti 

[0 0 7 8] 

V-f ^D7y> • 11/^ FD^ A-ii;lX'l'7f (M icromach incd Electro Me 
chan ica 1 Sw i tch) IC X 5 . X*- 7 t£ U ^ -r . K**» SSSI X 

y 7 f 7 y, fcitffctfftKftfl^^ort:. taSLVlttt€:«Hlcffl»^t>^«> 

ssatc «t ntf . 97-ii'D&ox-i'yf> ?*b£ jibs jnti^o 



(48) 



f*2002-52 1 860 



[0 0 7 9] 

(d) 

[0 0 8 0] 
[0 1] 

^-r -m w * v h v - » * 0* l fc & co t? & s o 

[02] 

-KOffl5IW«4:. *y h*7— *-fc-y hTv T^^'V ^/^f a- V1?Z<D X r> 
[03] 

S/a— U^l/^a-y ^glT-fc^o 
[0 4] 
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[0 5] 
[0 6] 

[13 7] 

[0 8] 

[IH 9] 

0 4 ic^-T 7 5 ^ Frwty'i -/WUCw ^tb^lSS^^J^^ 
[0 1 0] 

0 4 <Dmmm<DWMZK? 7 a -y ^ If* 0 , * ;7"X-f 'yfnyha-^li. 
«^ft8(c [S^nfc^v/b^y U ? +>\ J: t>"-s -y y«ttl» £ iSil * * U Sr« * 'C v > 

[gill] 

8stt0iElct3t,>T, ®MZ®%lc?zrctblc. &0K±tji-f stBi-xi^yF- 
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[«IB0] ¥«13*4fll9B (200 1. 4. 19) 

miEtimmz,'} wmx 

[aff&n i ] i&&ftm%mtem worn *-v h 
S^t;: fcv^T. 

□ -*j;Uj_/l/-y 57y7=f— 7";l/£-*.fi)cU nfj3B*-y h7-^xu^yh«S 

mzr- #uu-v *mm\h * ^ h v- 1? x u * > h k s w^me 

flfjfe-r- * n- K tWSe'-N y * ©MSB* -yh7-fiU/>h*I4 
aSi5n-*/Wl/-h^UT43 0, IWEf-icWD- K<0fltl[IB7*-T-y h i: 

*-y h > hT'lViiS'N-y ^yemicnvn-ti^y-y ft. 

mZttfoTZu-Xfr ■ fry? 7 y 7°-r- 7 OffigB-'N y c t tc 

> h*a*i»3Eo-*/WU- H^iifRf -S>*T-y 7 s i:, 
ffiffiaK* nfc;!/- h ic Witt" -3 «t 3 £ RE* v h "7 - * x u / y h * jffi & m 
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x tz c £ * WS* i: -f 3 ^r£ D 

tttfj-Vy h * > h^iifjlG^-y I- y hfrmzmEK^v ? 

CMsRJM 3 ] ffifcK-^-v PZffiMT-"-*^ a- h'lci&1m? 3 7*? >y -f\t 
s Bf BflWK W8B-r- n- K «fc 0 Jl/u/cififiafcMfa^-y <Xf77 

m. (WDM) *-y h"7-rtT-AJj*v h7->x|/^hfr6ffl^ h"7-f 
Ib^yh'xf-Wn- K<D'>-y>X^rfKii-r^/ci6©73ffiT*$)oT. 35 
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u — ij)lj_>\,v >7T"J~7t— ■7)l&'£mL. ma^y F7-^xU^yKD& 

\)UH-r— ?^Yo-h' Xh * -y l-7-';xW> h ',- K)r$~ Z> ii'J tcM32 
fi b. mt^-t^n- KcDS^^'fn^nicWttrro'N-y A«ft<? Wifffi* 

^F^eilfS fc*fCiW,a*'y h7-^xi// > h-TW^y ^ft'TW^JW 
Mie*HC'r« ;P -y g 7 -y 7> - ft <D^gg^ -y ^H^S c £: ic 

A^MSE* -y h 7 - ^ x U * ;/ h % 51 3 fiijjEa - ft ; Wl/- b %jMiR-f SXf'yT'i: 
iffigB&S? £ n/i il- h \ c ti&f Z «fc 5 tc flu -y b «7 - * x u y > b £3ffi 5 M 

t. 

4: 

*tt x fc c i: *«f« i: -T S 75 
-£8?^ 5 -y 7"^ a-t? C t £#85 f § m&m 8 fcI2i£<D 7} ft . 
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ma 9 tcffi«0375?£o 

•y h7-*±£^£#&fc^/fr£T-*>^T,. wME-r-*'^ n- F(±, mViL 

(WUCt*— ?^D- Ktc N i3S Wit £ ft fc Tfe'N -y «Mf5Xf <v yi'feot 
, Hijffi'N'y Pit* 7*-v-y hi:7vi l-n^fil, mfl2-r— M-Ta- HfcwJ 

0 , MSE-r— ^-fa— KOJffiSa? + — v>y 1- fc 7°n h nvKt, fjuaS^-y ^'Ohu 

Mmr-f^sf K*HfjS2 A*J *»b7-jriWyHc A/7-T 5 iiijtciiugg 

HfM&jll 3] *&cD*-y h7-*xU*;/ST*«$2ft/-c&fl#fiJ£fi 
£iS (WDM) *'vY7 — tfaT-&%<n%5te<D*vYV-V^\s*yY<DXfjfr 

"Wo— Kl±, iS©7*-7 7ht7*Dh3^fU '\«y$f<0:7*— W h 

ifitt Sfc©* -y b "7- ^ x U ^ ^ h «riifi « d - *;U;u- b ^5i£-T « X -r -y ^i: » 
ME'*-*' n-KtA 7 SWIMHEttJg*)* 7h7-?iP^yh CO aflSB A^3 ICPJ 
iS L $ ic MIH-v -y jr*tt4tMc Wrf axfy/i. 
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x \y * > h SrlfllS AUffi a - * /Wl/— h ^ifiHR-t 5Xf77t, 

HI x/ici i: 5 h iix, 
WDM) *y (a) «MJI£ (L») ftJSOSU.fccJ 

Jot, fiOE-r— S"*-^— Kti, (fi4«7 + -vy h £7n hn;U*-#-T§-> 
X-r-MC&l^T. 

K^rHuiew U M * -y h 7 - 1 ic A/Jt" S 85 ic -v fijie-f- M-Tp-FO 

&*t<DmM*>y h 7-*x b y: > F- tcMSD^nfc^-y ^fa-zloS 2 <0 

JLls*>h<D 1 OfCX F7"f 3¥&T'£>oT> S««D-*;l- • ;l/ -y g Z -y T^ f 
-7"/Mi, Wio-r-SHijflB^'y F7->xW>bO i -3*a**-f ^vffflB 
^^S-r^#l3i:» AMe-r-^-rn- Kfc^WDM^'V F7-^7±%£ 
5i - r*i:*tc*JJt« , r5(Wffi*-y F7-^il/>iyH0 l oT-iWI^-y 
{cWrf £3M8fc, fiSlEWJS'rsn— » ;l/-y frr »y T y- r/t/rtfOmigg^-y 

tfttJSf & fiilfd* -y F 7- * x U y y V <T> I o£ jfiSfJSaa- * F £ 
# & £ ^tyft-N -y ->* a - /KD?g 2 <D £ Y 7 i: 
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imM 1 5 ] Suf EJt'N y >" a l <D * 7ff>Ws (i , WDM 

I 4 fCf!c!«<D->Xiri. Vj 

WDM) h "7— i' Ttf?J£2f tl£ (a) f^l/lt (b) 3l£JS<0ffi*S' 

^^Xi:fl8fBWDM^<y h7-'?^L < iifllBft'N'y y*€i/i-;Ki, MSB 
r-y^-fD- K(cf!&Itttt6nfcft-N-y WC-fcoT. I9E^7 

©iffitfE* V b 7-yXU^ 1/ h ^riiliS n— A h^Ltfcf), Biiffi-r 

•y hfc^n h^l/A^aicLT^*#Si:, bUSBt*-*'*-!' a- h*;&iffliSA2J* 
•y h -7- * a: U * > h A^3 1 % St iWSHJt'N'y ^ZmZr- 5 a - H fc j§ 

K.s\v?t ftjie-f-*- * n - H co;U- h JBiRcofc ftflDyn^-yf Xr- H £ 
h*WWrL, «) J e^-y^c|iiiA^S#IS^&tyci:^ ! !#mi:-r^a l , iJ)<iR I 7 
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WDM) **y hV-ZT-mtiiZftZ (n) vli'xlWfc (b) ««3©ffl*ff 
+5-UrW}jLi !C fc '.• »T . :\iZLM<D V - X -r > r 3iD< £ 1 l. 1^0x7, 7- 
-f -> 3 y-rV X[r5KttCi26ft£ -7-— ^^-T n— I'^fcUif ^/ii6«)t'N-y 
^D-tvtc^ot, HuSl-r-^-f'a— KU\ ffi&cO?* -V-y h tzfu V 

-tiLlst^y-t WWW1 6 ft. tufti)^ -y -b -y +H±, 

-r^fjie^'y hv-t^utyh?) 1 o-eMf^-y f&yt&mcpmtz^mt 

wttBMR-£ ft fc /I/- He ttto-f £ J: a tc #It>-t 3 fflgE * y h 7 - * x U * > h 

£ t i: -T 5 ft'N -y * r n -fe y? 0 
[38#Si2 1 ] «£!(?)*-y h7-^xu^y K*&ty««»9J^aGiS ( 
WDM) hV-^-T'^SJc^ft-i) (a) ffiSUHi: (b) ft«<Dffl^£ 
:b-£#figtc:}3l^T. mMBOV-Xr-V^XtC i-^TS/S^ft. ISIOrXf 

>x/NYX^jMbft^^'-^^a-K^G3S-rs/-c46<Dv-X7 i ^T' 
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•y F V — *XU><;/H£, (i) X -Y ••/ > Jf -r> f-fXt. (i i) Hu3B* 
•y h7-^--^--»fctc.;¥?LT. |ffliki*-y h7— vA«8<0\^tcS 
•31 ^TbubEX-Y v?->7t/U LT, iwEW u M 7- -y h V- ^iS^lDl 

HUsay-XT'/^ XifiuSaWDM^-y I-V-^^&L, isEf-^^-Cn- 
F-fcitufEWDM^-y l^-^fcA^^SMtcJt'N-y^nfJge^-^^-i'a- F« 
iffifc iSimf £ tdsbOft^s y n. - Jlco'm \<D$4 ~/X' Sot, iftHB-'N y ?li 

F^LTfcS. iKfs5-r— 2^u— Y<Ottit£.7 hf/uYzi 

SufB^-y hy-m-yt fcB«l2lHl^3c8l3y ha— 5tJSSL, iltrSBx-r 

v MhB**v h7-^?*— »* , b4x.5>^/ia-A;l/ • ;l/-y 7°T -y 7^ -7Vt/ 
&&4<D*y FV-^xU^HCX hrt5¥SfJjoT, ^©n-*;l/ • 
>lv7°Tv7° 7—7Mt* h 7— ^x^;* ;/ FSrii^l'— T--T 

SS£ife£-f -5 ^ & i: , MEr*- 2 ^ a - K ftuTRB — * £WMffiW DM^-yh7 

>y ^r*SK 5 c i: (c J: o TfliS? ttfc il 0 (c , milBf-'- n- F SuiS^ 
•y « OiffiHB* -y F 7- * x u ;* y F £M3 flflffia— #;l//t>- F fciSUR?- 5 
fflffi0»2»3^hn— 5^?)<0A*Jtft(ifSni-*;l/ • ;l^y 77 -y 7° t- 
-7;1/%MS L T Ml EX -y ^ > jf-r / W X*r»J Wf 5 C t tc «fc o T , HusBSJR 
Ztiful- F mttJfrf 5 «fc 3 tc « OftufB * -y h 7 - * %M 5 S8I fi-r- * o 
-Ft Rflffe^N -v?(D)l-h MIR*? £ ?S i: 
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^rfix. It C t *«f« 1 1 S > X^ A 0 

mtbrc-f > $ -t ^i/ 'e5i?2 ^gj>sr 5 e t-_ sts c t ^ ts m t -r £ ss>k^ 2 1 

2 I fCffi$t(7»X^.k = . 

GKftH 2 4 ] Iftfto* 7h7-?iMyh fc^tf jSS#*iJ£«£iiS ( 
WDM) *7b7-^7?«j£?nS (a) nSBMt (b) ftJiWffl^a- 

-t- * - 5/ a > tv s -T x 'vg 6 n 5 -r— £ ^-f a - F £ it "T 5 fc 46 © v- X 7^ A T 
Sot, WIB-r— ^fC-fn— Ktt, Bftt07*— h t^n h zi frJtftt Z> -y 
X^AfCfcl^T, 

iWIBV-X^/^xtiiutewDM*>y 8512^- ^-^fn - 

H * SW5 W D M * «y h 7 - k: A * "4- S M K ^ *y ^* WIE-r - ^ ^ a - K © 

. HfiSB-r— ^-fa — F^tul^y $Wiu3B*v h7-^i^yM:I5D- 
*;Wl/-b^LTfcl5, iffige^-^^a-FtDtfFffl^-vy ht7"ahn 
/Hi, Huie^N y *©fflE 7t-T7hil7 , oh3 /Ufr c, Jfci L T ^ 5 )'c^ y ^ 
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—■fMt. Nfc&%&*<F>mtt-v h7-?il/^y|-<OI 03:3 r-fV 

^ss^&ai -r * ?a t . itfse-r- MYn-Kt^/ jwnwew d m * -v v v 

cOnijsB^-y ^I^SC i:!cJ:o cr^^ M/cilO MSf-?^n- Ki: 
*«! A c £ £tttk -f « ~> Xt- l*o 

mam 2 5 ] ft£#gy$fifsi£ cw d m) * -y hv-^^xM-^ 

5fca&<D#j£-efeoT\ SftaB-r-^-^-fa-Kli, 8iS<07*-7'yFt7'nh 
ffiiS-r- * a- K £ *\ <y £*#w DM*7h7- * *£i§-r £ i: £ ^MfS 
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wisSMlS? £ a- • ;ly ? T -y Xt— X';H*i<9tu?£'N-y ^bH^* C i: ic 

K-r-^Ya- Hi:fm32'N-y X«0/U- hjj«?;$t5Xf •vT'i:'^. 
WSJt^ -v Xli . iMiite *vY T 7-irx.V/.>V%m%> jjgsO -y X t :w<2-r- 

/jn-ri.X^-y7':j:. iW3£>*Jj*-v h "7- ^x U > )• frZmdil'J) * v I- "7 — ? 
xW>h ^nuffi * y h 7 - X x ^ > h ^ JiO 5 (iijlS /l-^ y X t Mffir-'- ? Y 
a- h'<Dfl- hMm<Dfrib<D®m-rzti XX Y y *X-r- h 4fiJBf U IME3fc'\ 
•y XlcfflA-T 5 Xr >y X£ 

yit. @5tJS (OX XX Y-y^X-r- K:MIM^5Xf'y7'*** 

. suffix •y^%i£jbnT5Xx>yXl;t> sCIS-r-^^-ro- FeotSSf £®5fcJt 

x-^^wis^-y^fcjfx-rsx^yy*^, a^-rsx-r sties 

[fS#JS2 B] jj£ft#9J£fi£i£ (WDM) *-y h *7 — 'i?ftiT'\t)%-'V h 
V - X x U * > h e, UB ft * <y h 9 - X x U >< > h -\ -r- * ^ Y a - K * <£it t 

^lCXh;'-r§Xf7 7 , Td6oT, g«0)o-^)l/ • ;l/<y ^ 7' -y 7°-r-XVM±. 

T77fc, 

•y^stiie-x-^^'rn-FlCjijin-rf.X^-yXT'^oT. ntse^-y Xti. 7* 
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7 □ h 3 /UA' 6 & V/. LTl 'liXf •■• 7 1 . 

- y I- "7 ^i!/^ > !■ s nfjaa-N - y ^ x>?mc rm~r % x -? -y -/ 1 . 

liU.EWViS-rSa-*;!, • v7T-7MH*>m3r-v 7-ZM^ZZ til 

J^T^/S^tlfcitBO!-. ftijStif 1 '— ?^n- Ktiwifi'Ny XA'uuSS^y 1-7 — 

ijOSEiil^nf-/!/— bfc^fS-r^ J; 5 £8535* -y h7->xl/>t> l-^iffioSij 
ICt-*- ^n-Kfc mS^ «y $f<D,l,- I- affi* T 5 7, x y 7t £11 * > 
HuaEy'c'N-y Z'tmiU'r-Z^'fn— hit, HflJtC^-X^v KT'£fi!t£*U flu 

-y ^ ^ijfjffiT-"- M-fp-K tc^nf 3 x^r y 7°te . 
BulH^-Xy^ Kyfc-vy Bui3^-X/^ Kf-^^o- KOflttftIV 
0 ±<0HJft»*«tc JS?&£S( ^7 b -T 5 X^r -y 7 P t > 

[ts^2 7] jK*»w^aeas (wdm) vi-t^x-xt)*-; v 

^(CXhZtSXf-y^TfeoT^ S^cDa-^ • ;l/-y ?T-y7 J r— 7MZ, 
BHa-rSsusB^»y h7-^xU^> hc> 1 o*15p-*;WI-- h^^StSX 
y-v7h. 
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•y^nfllgB-r-^^-i'n-Ktciijlip-rsx-r-yT'TfeoTx iWIE^ y 7 + 
y h tzfubzi L . MSaf — -fo-Kt iiGKZ'n y f <' ©ME 
?->y b r J— V--c.U/>h?:Jffi5Hijseni — yjrt,/U— ^^UTSs'). fffinQ-r — 2 
Ya— K©fliiJc7-f— v-y ht^D I- n/lxvi, fiuiS'N-y X^Jij-jJil^^-v-;- !- i 
7n|o;lfrr, fife & U T I > o X -r y 7 1 . 

iW3Bt*- ro- *WW DM -y h 7- JM*i£i£i2-irs t -SUiW.E 
*yh7->iW>h T y #&)K&(fl K*Wf * X y ^ k . 

^xU^>h^iiB«iiu3ea-*;l/;U-h^ra!JR-r5X7 i -y7'i:> 
HufEilJH^ ntuV- Mc fcflS-T S «fc 5 ic BufS^ y h 7 - y x U h ^rffl^flu 

ffif-?^D- KfcjifinE'Ny hiii^f 5Xt7 

flUsBJt'N-y^kHdfSx-^^a-Kfi, Sfflfc^-X/^K^fig^n, fltJ 
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(57) Abstract 

An optical signaling header (210) technique applicable to optical networks wherein packet (620) routing information is embedded in 
the same channel or wavelength as the data payload (21 1) so that both the header (210) and data (21 1) payload propagate through network 
elements with the same path and the associated delays. The header (210) information has sufficiently different characteristics from the data 
payload (21 1) so that the signaling header can be detected without being affected by the data payload, and that the signaling header can 
also be removed without affecting the data payload. The signal routing technique can overlaid onto the conventional network elements in 
a modular manner using two types of applique modules. The first type effects header encoding and decoding at the entry and exit points 
of the data payload into and out of the network; the second type effects header detection at each of the network elements. 



